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USE OF a-ALKYLGLUCOSIDES AND a-ALKYLGLUCOSmE 
ESTERS AS ANTIMICROBIAL EMULSIFYING AGENTS 

The present invention concerns the use of a-aklylglucosides and/or a-alkylglucoside esters, more 
particularly a-butylglucoside esters as antimicrobial agents, in particular antibacterial and/or antifungal 
agents for the preparation of pharmaceutical, cosmetic or food-processing compositions or other types of 
compositions as soon as the presence of such an agent proves to be necessary. The invention relates in 
addition to specific compositions for such uses and including such antimicrobial agents. 

The protection of cosmetic, dermatological, pharmaceutical and food-processing products from a 
possible microbial development requires the use of preservatives. However, the majority of 
preservatives currently used, especially in cosmetics and in topical pharmaceutical specialties are 
capable of causing skin and eye irritation. In addition, incompatibilities with the components used, 
especially certain surfactants, are possible. 

The fatty acid esters of sugar or of alylglucosides are known for their emulsifying and conditioning 
properties with respect to the hair and skin. Their use in cosmetics is described in numerous articles and 
patent applications. 

Unexpectedly, the inventors have discovered that a-alkyl-glucoside esters have, in addition to the known 
emulsifying properties, bactericidal and/or fungicidal properties. In aprallel with this, it has been 
discovered that some alkylglucosides, some of which could constitute the substrate of the esterification 
reaction furnishing the said esters, also possess certain antimicrobial properties, in particular bactericidal 
properties. 

A goal of the present invention is thus to supply means to permit the effective prevention or reduction of 
microbial developments in an environment which is favorable to it, while avoiding the problems 
inherent in the use of certain types of preservatives as mentioned above. 

The present invention thus has as its principal subject the use of a composition, in particular a 
pharmaceutical, cosmetic or food-processing composition, of an a-alkylglucoside component or an a- 
alkylglucoside ester component or a mixture of the two, as a microbicidal, in particular a bactericidal or 
fungicidal agent or both at the same time, the said component or the said mixture being in sufficient 
proportion to preserve the said composition from microbial development, particularly bacterial or fungal 
development or both at the same time. 

It is understood that the present invention likewise covers the use of mixtures of at least two different 
component a-alkylglucoside esters and/or a-alkylglucosides. 

The preservative power of such compounds thus permits a "self-protective" effect against the microbial 
contamination of pharmaceutical, cosmetic, dermatological or food-processing formulations. The a- 
alkylglucoside esters, and in particular the a-butylglucoside esters, can be obtained by enzymatic 
esterification starting from an a-alkylglucoside such as is described in the patent PCT/FR92/00782. The 
products obtained by this procedure are stereospecific (a) and are normally monoglucosides. Because 
of the absence of the P-anomer in the products used according to the present invention, certain physical 
characteristics, such as the melting point and the solubility of the alkylglucoside are defined very 
precisely. 

The a-alkylglucosides are preferably esterified in the C3 then C2 positions. This enzymatic esterification 



is catalyzed by an enzyme preparation having a lipase activity. The reaction conditions make it possible 
either to enrich the proportion of a-alkylglucoside monoester, with esterification primarily on the C3, or 
to enrich the proportion of diester, with esterification primarily at C2 and C3. The process used permits 
saturated fatty acids to be esterified just as well as unsaturated fatty acids. 

Such esters are stereospecific, chemically pure and perfectly characterized. They are in addition not 
found mixed with secondary products, since they are obtained by a completely enzymatic synthetic 
process. These a-alkylglucoside esters, being in addition non-toxic and non-irritating emulsifying 
agents, are thus particularly suitable for cosmetic, pharmaceutical or food use. 

In a preferred use in accordance with the present invention, the component a-alkylglucoside ester, a- 
alkylglucoside or their mixture is in a proportion of between about 0.5% and 10%, preferably between 
about 2.5% and 5%,by weight of the above-mentioned composition. 

In addition, the a-alkylglucoside ester component is, as a bactericidal agent, in a proportion at least 
equal to about 3.5%, preferably 5%, of the weight of the composition. 

In a preferred use, the alkyl group of the a-alkylglucoside or of the a-alkylglucoside ester is a group 
containing 1 to 6 carbon atoms, preferably a butyl group. 

Preferably, in such a use, the a-butylglucoside ester represents at least 40%, preferably 80% by weight 
of the bactericidal and/or fungicidal agent. 

In a particularly preferred use, the a-alkylglucoside ester is an a-butylglucoside mono- or di-caprate, an 
a-butylglucoside mono- or di-palmitate, or an a-butylglucoside mono- or di-cocoate. 

Among the esters that can also be used may be cited the laurates, myristates, and stearates. 

As described above, the inventors have also discovered the bactericidal and fungicidal properties of a- 
alkylglucosides. In a preferred use of the present invention, the a-alkylglucoside component is, as a 
bactericidal agent, in a proportion of between about 0.8% and 5% by weight of the composition and, as a 
fungicidal agent, in a proportion of between about 1% and 3% by weight of the composition. 

Depending on the conditions under which the use according to the present invention is effectuated, it 
may occur that, to some extent, the microbicidal activity of the above-mentioned components varies. It 
is understood that in this case it is well within the capability of one skilled in the art to adapt these 
conditions in order to obtain the desired microbicidal effect. 

The present invention likewise relates to a pharmaceutical, cosmetic or food-processing composition in 
which the active principle includes an a-alkylglucoside ester, an a-alkylglucoside or their mixture, in 
which the alkyl group contains 1 to 6 carbon atoms. Preferably, this active principle is present in an 
amount of 0.5% to 10%, preferably 2.5% to 5% by weight relative to the said composition. 

Preferably, the alkyl group of the a-alkylglucoside and/or the a-alkylglucoside ester is a group 
containing 1 to 6 carbon atoms, preferably a butyl group. 

In a preferred composition of the invention, the a-alkylglucoside ester is an a-butylglucoside mono- or 
di-caprate, an a-butylglucoside mono- or di-palmitate, or an a-butylglucoside mono- or di-cocoate. 

In a particularly preferred composition, the active principle is constituted of one of the following 
mixtures a), b), c) and d): 



a) Polyethylene glycol(30) dipolyhydroxystearate 
a-Butylglucoside monocaprate 
a-Butylglucoside dipalmitate 



15% 
48% 
37% 



b) Ester [sic] of polyoxyethylene and fatty alcohol 
Ether of polyethylene glycol(21) and 
stearyl alcohol 

a-Butylglucoside monocaprate 
a-Butylglucoside monopalmitate 



40% 



15% 
26% 
19% 



c) Ester of citric acid and glyceryl sorbitol 
a-Butylglucoside monocaprate 
a-Butylglucoside monopalmitate 



20% 
46% 
34% 



d) a-Butylglucoside dicocoate 
a-Butylglucoside monococoate 
a-Butylglucoside monopalmitate 



48% 
37% 
15% 



These mixtures a), b), c), and d) have respectively been named BEC 4, BEC 721985, BEC SCS, and 
BEC SH 

More preferably, the pH of a composition according to the invention is between 3 and 10, preferably 
approximately equal to 5. 

The present invention also relates to a process for preparing an a-butylglucoside ester for use according 
to the invention, in which the said a-butylglucoside ester is obtained by stereospecific enzymatic 
esterification of a-butylglucoside in the presence of a viscosity lowering agent, in particular hexane. 

The present invention also relates to an external method of antimicrobial treatment, in particular in 
humans, in which the compounds of the a-alkylglucoside and a-alkylglucoside ester type previously 
described act as antibacterial and/or antifungal agents in various galenical forms. 

The inventors have therefore tested the bactericidal and/or fungicidal activity of compounds of the a- 
alkylglucoside and a-alkylglucoside ester type so as to determine the conditions, particularly the 
concentrations, at which the said compounds must be used for the desired activities to be obtained. The 
results of these tests have been analyzed in conformity with the French Pharmacopeia, which describes a 
methodology for checking the efficacy of antimicrobial preservative agents in pharmaceutical 
preparations and establishes criteria of minimal efficacy depending on the administration routes of the 
medication. Thus, specific criteria are established for topical specialties that may be considered to be 
similar to cosmetic products in their design. The recommended significant criteria for the bactericidal 
and/or fungicidal efficacy of a product are: 

- for a bactericidal effect (Staphylococcus aureus, Pseudomonas aeruginosa, Escherichia coli) 

- reduction by 3 logarithmic units in 14 days relative to the initial population, 

- no increase in microbial growth after 14 days and up to 28 days, the date of the end of the test; 

- for a fungicidal effect (yeasts and molds) (Candida albicans, Aspergillus niger) 

- reduction by 1 logarithmic unit in 14 days relative to the initial population, 

- no increase in microbial growth after 14 days and up to 28 days, the date of the end of the test. 
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EXPRESSION OF RESULTS 

In order to facilitate the visualization of the bactericidal or fungicidal effect of the compounds tested, the 
results obtained have been recorded in Figures 1 to 5 in the form of graphs shov^ing the decrease in the 
number of microorganisms in logarithmic units over the course of time (1 day, 7 days, 14 days, 21 days, 
28 days). 

Brief description of the figures: 

Figure 1 shows the antimicrobial activity of the mixture BEC 4 by representing the decrease in the 
number (log) of bacterial (Fig. 1 A and IB) and fungal (Fig. IC, ID, IE) microorganisms at different 
concentrations as a function of time (days) for different strains. 

Figure 2 shows the antimicrobial activity of the mixture BEC 721985 by representing the decrease in the 
number (log) of bacterial (Fig. 2C) and fungal (Fig. 2 A and 2B) microorganisms at different 
concentrations as a function of time (days) for different strains. 

Figure 3 shows the antimicrobial activity of the mixture BEC SCS by representing the decrease in the 
number (log) of bacterial (Fig. 3 A) and fungal (Fig. 3B) microorganisms at different concentrations as a 
function of time (days) for different strains. 

Figure 4 shows the antimicrobial activity of the mixture BEC SH by representing the decrease in the 
number (log) of bacterial (Fig. 4A) and fungal (Fig. 4B) microorganisms at different concentrations as a 
function of time (days) for different strains. 

Figure 5 shows the antimicrobial activity of the a-alkylglucosides by representing the decrease in the 
number (log) of bacterial (Fig. 5 A) and fungal (Fig. 5B) microorganisms at different concentrations as a 
function of time (days) for different strains. 

The results were also repeated in the form of tables (see below) showing the logarithmic reductions 
obtained depending on the different bacterial or fungal strains with which the tests were carried out. 

ANTIMICROBIAL ACTmTY 

The tests effectuated permitted the antimicrobial activity of certain types of compounds or of certain 
mixtures of compounds to be demonstrated. It is understood that the following compounds or mixtures, 
which constitute the active agents, do not in any way limit the scope of the use according to the present 
invention. 



A. Antimicrobial activity of a-alkvlglucoside monocaprates 



Bactericidal and fungicidal properties of a-butvlglucoside 
monocaprate fa-BG^ at 3%, 3.5%, 4%. 4.5%. and 5% : 







Logarithmic reduction 


a-Butvlelucoside monocanrate (3%) 


1 day 


7 days 




21 days 


28 days 


Bacteria 


Staphylococcus aureus 


1.7 


2.3 




3.8 


4.4 




Escherichia coli 


L4 


3.6 


llll^^ 4.3 


ST 




Pseudomonas aeruginosa 


1.5 


2.6 




3.8 


4.6 


Yeast 


Candida albicans 


1.6 


2.3 




4.3 


4.5 


Fungi 


Aspergillus niger 


0.5 


1.7 




4.3 


4.2 



ST = Complete sterility, disappearance of strains 







Logarithmic reduction 


a-Butvlslucoside monocaprate (3.5%) 


1 day 


7 days 




21 days 


28 days 


Bacteria 


Staphylococcus aureus 


2.4 


3.3 




4.3 


5.1 




Escherichia coli 


2.2 


3.4 




4.5 


ST 




Pseudomonas aeruginosa 


2.7 


3.5 




4.5 


5.0 


Yeast 


Candida albicans 


2.6 


3.4 




1 4.6 


ST 


Fungi 


Aspergillus niger 


2.3 


3.4 


U^BI 4.3 


4.6 



ST = Complete sterility, disappearance of strains 







Logarithmic reduction 


a-Butvlelucoside monocaprate (4%) 


1 day 


7 days 




21 days 


28 days 


Bacteria 


Staphylococcus aureus 


3.3 


3.7 




4.6 


ST 




Escherichia coli 


2.3 


3.4 


miiiM 5.0 


ST 




Pseudomonas aeruginosa 


2.9 


4.9 




ST 


ST 


Yeast 


Candida albicans 


2.2 


3.4 




4.7 


ST 


Fungi 


Aspergillus niger 


2.5 


3.4 




4.4 


4.9 



ST = Complete sterility, disappearance of strams 







Logarithmic reduction 


a-Butvlelucoside monocaorate (4.5%) 


1 day 


7 days HH 


21 days 


28 days 


Bacteria 


Staphylococcus aweus 


3.5 


3.9 III 


HH ST 


ST 




Escherichia coli 


2.4 


3.6 


4.8 


ST 




Pseudomonas aeruginosa 


3.7 


4.1 m 


ST 


ST 


Yeast 


Candida albicans 


2.4 


3.5 jjjjjjjjg 


mi ST 


ST 


Fungi 


Aspergillus niger 


2.5 


3.5 HI 


Bi 4.5 


ST 



ST = Complete sterility, disappearance of strains 







Logarithmic reduction 


a-Butvlelucoside monocaprate (5%) 


1 day 


7 days 




21 days 


28 days 


Bacteria 


Staphylococcus aweus 


3.5 


4.8 




ST 


ST 




Escherichia coli 


2.3 


3.9 




4.8 


ST 




Pseudomonas aeruginosa 


3.8 


4.6 IIIIIIIJ 


ST 


ST 


Yeast 


Candida albicans 


2.4 


3.7 




5.0 


ST 


Fungi 


Aspergillus niger 


2.7 


3.4 




ST 


ST 



ST = Complete sterility, disappearance of strains 



B. ntimicrobial activity of a-alkvlglucoside esters 

a-Alkylglucoside esters, more particularly a-butylglucoside esters, have been combined or not with 
other components to form the mixtures below called "BEC": 



BEC4 


Polyethylene glycol(30) dipolyhydroxystearate 


15% 




a-Butylglucoside monocaprate 


48% 




a-Butylglucoside dipalmitate 


37% 


BEC 


Ester [sic] of polyoxyethylene and fatty alcohol 


40% 


721985 


Ether of polyethylene glycol(21) and stearyl alcohol 


15% 




a-Butylglucoside monocaprate 


26% 




a-Butylglucoside monopalmitate 


19% 


BEC 


Ester* of citric acid and glyceryl sorbitol 


20% 


SCS 


a-Butylglucoside monocaprate 


46% 




a-Butylglucoside monopalmitate 


34% 



[* see also similar lists on pp. 24, 26 of original, which omit the words "Melange de" (= mixture of)] 
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BEC SH a-Butylglucoside dicocoate 

a-Butylglucoside monococoate 
a-Butylglucoside monopalmitate 



The proportion of the above mixtures in the various composition is expressed in the following tables as 
percentage by weight relative to the said composition. 

I. Antimicrobial efficacy of the mixture BEC 4 



a) Bactericidal activity of the mixture BEC 4 at 3.5% and 5% by weight relative to the total 
composition 



STAINS 


1 DAY 


7 DAYS 


21 DAYS 


28 DAYS 


Staphylococcus aureus 


0.8 


2.5 




4.4 


Escherichia coli 


1.6 


3.7 l^n 




4.7 


Pseudomonas aeruginosa 


1.3 


2.6 




4.7 



BEC at 3.5% 



48% 
37% 
15% 



STAINS 


1 DAY 


7 DAYS 




g| 21 DAYS 


28 DAYS 


Staphylococcus aureus 


1.4 


3.7 






4.4 


Escherichia coli 


1.7 


2.6 




1 ^-^ 


3.6 


Pseudomonas aeruginosa 


1.4 


3.6 


L:Jj:^:iii:.;L^^;'~.J.'i.:„ 




4.4 



BEC 4 at 5% 



In conformity with the specifications of the French Pharmacopeia, the mixture BEC 4 induced a 
significant bactericidal effect at 3.5%, with a logarithmic reduction of more than 3 after 14 days. This 
effect is accentuated for a concentration of 5%, particularly for the strains Staphylococcus aureus and 
Pseudomonas aeruginosa. 

h) Fungicidal activity of the mixture BEC 4 at 2.5%, 3.5% and 5% by weight relative to the total 
composition 



STAINS 


1 DAY 


7 DAYS I^^^^^B 


21 DAYS 


28 DAYS 


Candida albicans 


0.5 


1.4 I^^^^H 


3.4 


3.3 


Aspergillus niger 


0.7 


1.0 I^^^^H 


1.5 


1.4 



BEC 4 at 2.5% 



STAINS 



Candida albicans 



Aspergillus niger 



STAINS 



Candida albicans 



Aspergillus niger 




BEC 4 at 5% 



In conformance with the specifications of the French Pharmacopeia, the mixture BEC 4 induced a 
fungicidal effect greater than minimum requirements. This effect is accentuated, as is well known, as a 
function of increasing concentrations used. Thus for Candida albicans, the logarithmic reductions are 
2.6 / 3.8 / 4.7 for concentrations of 2.5% / 3.5% / 5%, respectively. Vox Aspergillus niger, the increase 
in logarithmic reductions as a function of the concentration is lower: they are 1 .5 / 3 .3 / 3 .5 for 
concentrations of 2.5% / 3.5% / 5%, respectively,. 



IL Antimicrobial efficacy of the mixture BEC 721985 

a) Bactericidal activity of the mixture BEC 721985 at 5% bv weight relative to the total 
composition 



STAINS 


1 DAY 


7 DAYS llllll^^ 


21 DAYS 


28 DAYS 


Staphylococcus aureus 


1.7 


2.4 [BI^hII 


4.4 


4.7 


Escherichia coli 


0.9 


1.7 pBMiPp 


3.6 


3.9 


Pseudomonas aeruginosa 


1.5 


2.9 II^IIIIIj 


4.4 


4.7 



BEC 721985 at 5% 



The mixture BEC 721985 induced a significant bactericidal effect at a concentration of 5%, with a 
logarithmic reduction of more than 3 after 14 days. 

b) Fungicidal activity of the mixture BEC 721985 at 3.5% and 5% bv weight relative to the total 
composition 



STAINS 



Candida albicans 



Aspergillus niger 




BEC 721985 at 3.5% 



STAINS 


1 DAY 


7 DAYS 


IliiiiMl 21 DAYS 


28 DAYS 


Candida albicans 


0.9 


1.5 


jBtlliilll 3.6 


3.8 


Aspergillus niger 


0.6 


2.4 


■miHl 3.5 


3.6 



BEC 721985 at 5% 

The mixture BEC 721985 induced a significant fungicidal effect starting at 3.5%. Thus for Candida 
albicans, the logarithmic reductions vary from 3.5 to 2.7 for concentrations of 3.5% and 5%, 
respectively. For Aspergillus niger, the logarithmic reductions are 2.7 and 3.3 for concentrations of 
3.5% and 5%, respectively. 

III. Antimicrobial efficacy of the mixture BEC SH 

a) Bactericidal activity of BEC SH at 4% and 5% by v^eight relative to the total composition 



STAINS 


1 DAY 


7 DAYS 




Staphylococcus aureus 


1.6 


4.5 




Escherichia coli 


1.7 


4.5 




Pseudomonas aeruginosa 


2.1 


3.4 





21 DAYS 


28 DAYS 


j 5.3 


5.4 


1 5.3 


4.3 


1 5.3 


4.6 



BEC SH at 4% 



STAINS 


1 DAY 


7 DAYS 


21 DAYS 


28 DAYS 


Staphylococcus aureus 


1.6 


4.4 


BBI^aJ 5.2 


4.5 


Escherichia coli 


2.1 


4.7 




5.2 


Pseudomonas aerugmosa 


2.2 


3,5 




4.7 



BEC SH at 5% 



b) Fungicidal activity of BEC SH at 4% and 5% by weight relative to the total composition 



STAINS 


1 DAY 


7 DAYS 


ililMlBli 21 DAYS 


28 DAYS 


Candida albicans 


1.9 


3.3 


PlIPl^^ 5.1 


7 


Aspergillus niger 


1.0 


3.5 


iiiiili 


4.8 


5.2 




BEC SH at 4% 


STAINS 


1 DAY 


7 DAYS 




21 DAYS 


28 DAYS 


Candida albicans 


2.3 


4.5 




5.1 


7 


Aspergillus niger 


1.4 


3.8 


jigistelll 


5.0 


7 



BEC SH at 5% 



IV. Antimicrobial efficacy of the mixture BEC SCS at 4.5% and 5% by weight relative to the total 



composition 

a^ Bactericidal activity of BEC SCS 



STAINS 


1 DAY 


7 DAYS limiBll 


21 DAYS 


28 DAYS 


Staphylococcus aureus 


0.6 


3.5 1 




4.6 


5.2 


Escherichia coli 


1.9 


3.0 


.:^;:7:;:;. T..:.;.^: V h 


4.5 


4.7 


Pseudomonas aeruginosa 


2.1 


3.4 


4.5 


5.0 


Bl 


EC SCS at 4.5% 




STAINS 


1 DAY 


7 DAYS 


lilSK 


21 DAYS 


28 DAYS 


Staphylococcus aureus 


1.4 


3.7 




4.6 


5.3 


Escherichia coli 


2.0 


4.5 




1 4.4 


5.2 


Pseudomonas aeruginosa 


2.2 


3.4 




1 4.8 


7 



BEC SCS at 5% 



b) Fungicidal activity of the mixture BEC 4 at 4.5% and 5% bv weight relative to the total 
composition 



STAINS 


1 DAY 


7 DAYS ^^^^^1 


21 DAYS 


28 DAYS 


Candida albicans 


2.3 


4.6 ^Bi^B 


4.6 


7 


Aspergillus niger 


1.5 


3.4 ^^^^^1 


4.7 


4.4 



BEC SCS at 4.5% 



STAINS 


1 DAY 


7 DAYS 1 


Candida albicans 


1.6 


5.2 11 


Aspergillus niger 


1.7 


3.5 B 



1 21 DAYS 


28 DAYS 


1 5.1 


7 


1 '^■^ 


4.5 



BEC SCS at 5% 



The incorporation of the a-butylglucoside esters into cosmetic formulations is summarized in the 
following table: 



a-Butylglucoside 


Formulation 


Dosage 
recommended for 
emulsifying effect 


Bactericidal activity 


Fimgicidal activity 


BEC4 


W/0 emulsion, 
stable, white, very 
smooth 


2.5 - 5% 


Starting at 3.5% 


Starting at 2.5% 


BEC 721985 


0/W emulsion, 
stable, white, very 


2.5.-5% 


Starting at 5% 


Starting at 3.5% 


BEC SCS 


0/W emulsion, 
stable, white, very 
smooth 


2.5 - 5% 


Starting at 3.5% 


Starting at 3.5% 


BEC SH 


Mild hygiene 
products, smooth, 
white, stable foam 


0.25 TO 0.75% 


Starting at 2.5% 


Starting at 2.5% 



C. Antimicrobial activity of a-butvlglucosides 

Bactericidal and fungicidal properties of a-butvlglucoside (a-BG) at 0.8%, 1%, 3% and 5% bv weight 
relative to the total composition . 



a-Butvlelucoside at 0.8%) 


Logarithmic reduction 


1 day 




28 days 


Bacteria 


Staphylococcus aureus 


1.0 




4.0 




Escherichia coli 


1.0 




3.2 




Pseudomonas aeruginosa 


1.0 




3.3 


Yeast 


Candida albicans 


0.0 




1.3 


Fungi 


Aspergillus niger 


0.1 




3.0 



a-Butvlslucoside at 1%) 


Logarithmic reduction 


1 day 


7 days 21 days 


28 days 


Bacteria 


Staphylococcus aureus 


1.0 


2.0 4.1 


4.2 




Escherichia coli 


0.0 


2.1 iMHIl 4.1 


4.2 




Pseudomonas aeruginosa 


1.0 


2.1 |1m 4.3 


4.3 


Yeast 


Candida albicans 


0.0 


1.0 ^B^H 


2.0 


2.0 


Fungi 


Aspergillus niger 


0.0 


1.0 ^^^H 


2.1 


3.0 







Logarithmic reduction 


a-Buivieiucosiae at jy©) 


1 day 


7 days 


BiiiilH 21 days 


28 days 


Bacteria 


Staphylococcus aureus 


1.0 


2.0 


W^W 4.0 


4.1 




Escherichia coli 


0.0 


2.1 


IBIHII 4.1 


4.1 




Pseudomonas aeruginosa 


1.0 


2.1 


llllllllll 4.1 


4.1 


Yeast 


Candida albicans 


0.0 


2.0 


iMlililii 4.2 


4.2 


Fungi 


Aspergillus niger 


0.0 


1.0 


ilillli 3.0 


2.9 



a-Butvlelucoside at 5%) 


Logarithmic reduction 


1 day 


7 days iBiiPliiiil 


21 days 


28 days 


Bacteria 


Staphylococcus aureus 


1.0 


2.1 llllliiM 


4.1 


4.1 




Escherichia coli 


1.0 


2.1 iiimi 


3.3 


4.1 




Pseudomonas aeruginosa 


1,0 


2.1 1 illl 4.2 


4.2 


Yeast 


Candida albicans 


0.0 


2.0 liiMiiiilM 4.2 


4.2 


Fungi 


Aspergillus niger 


0.0 


0-1 ipiiiii 1.0 


1.0 



The counts reflected a minor diminution in the number of microorganisms for concentrations below 
0.8%. a-BG corresponds to the bactericidal norms required by the French Pharmacopeia for 
concentrations higher than 1%. A logarithmic reduction of more than 3 was observed in the microbial 
count at the end of 14 days without subsequent augmentation in the count. The bactericidal activity of 
the a-butylglucoside used at concentrations of between 1 and 5% thus appears to be efficacious. It 
would seem in addition that a bactericidal effect is obtained in a first stage then a bacteriostatic effect in 
a second stage. 

The concentrations of 1 and 3% correspond to the fungicidal norms. Surprisingly, a concentration of 
5% a-BG seems less active on Aspergillus niger than lower concentrations. There would thus be a 
"dosage effect" relating to the fungicidal power of a-BG on Aspergillus niger. 

D. Specific applications 

The bactericidal and fungicidal properties make it possible to envisage the use of the a-alkylglucosides, 
a-alkylglucoside esters and of the "BEC" mixtures as cosmetic and pharmaceutical active principles, 
particularly for the following uses: 

- use in the composition of products for hair hygiene and/or treatment, in particular anti-dandruff 
shampoos, styling products or colorants. 

- use in the composition of products for skin hygiene or treatment, relating particularly to acne, 
in the form of a cream, milk, gel or perfumed lotion, bath or shower products, shaving or makeup 
products, deodorants or antiperspirants. 
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Conforming beauty products, care products, toiletries and hair products can in addition contain 
ingredients usually used in cosmetics or dermatology, such as perfumes, colorants, other preservatives, 
sequestering agents, vegetable, animal or synthetic oils, perfluoropolyethers, hydrating agents, anti- 
wrinkle agents, slimming agents, sunscreens, anionic, non-ionic, amphoteric or cationic surfactants, 
polymers, proteins, conditioning agents, foam stabilizers, propellants. 

. Examples of compositions 

The follov^ing tables show compositions including the active principles in their use according to the 
invention. These examples are intended to illustrate the present invention without being in any way 
limiting in nature. 

Example 1 



PHASE 


INGREDIENTS 


INCI NAME 


% 


SUPPLIER 


A 


BEC4 




2.5 


SOLABL\(S) 


A 


Lanette 0 


Cetostearylic alcohol 


2 


HENKEL® 


A 


Cetiol J 600 


Jojoba Oil 


3.5 


HENKEL® 


A 


Ariamol E 


PPG 15 stearyl ether 


4 


ICI® 


A 


Ariamol 812 


Capric/caprylic oil 


5 


ICI® 


A 


DC200/350 Cs 


Cyclomethicone 


1 


DOW 


A 


Cipol 


Stearylic alcohol 


2.5 


CORNING ® 


A 


Aerosu y /z 


Silica 


0.5 


HENKEL ® 


A 


Titanium dioxide 


Titanium dioxide 


10 


DEGUSSA ® 


A 


Propylene glycol 


Propylene glycol 


4 






Fucogel 1000 


Biosaccharide Gum-1 


5 






Water 




QSP 100 


SOLABL\ ® 






W/0 EMULSION - BEC 4/2.5% 




PHASE 


INGREDIENTS 


INCI NAME 


% 


SUPPLIER 


A 


BEC721985 




5 


SOLABIA® 


A 


Lanette 0 


Cetostearylic alcohol 


2 


HENKEL® 


A 


Cetiol J 600 


Jojoba Oil 


3.5 


HENKEL® 


A 


Ariamol E 


PPG 15 stearyl ether 


4 


ICI® 


A 


Ariamol 812 


Capric/caprylic oil 


5 


ICI® 


A 


DC200/350 Cs 


Cyclomethicone 


1 


DOW 


A 


Cipol C,, 


Stearylic alcohol 


2.5 


CORNING ® 


A 


Aerosil 972 


Silica 


0.5 


HENKEL® 


B 


Propylene glycol 


Propylene glycol 


4 


DEGUSSA ® 


B 


Rhodicare % 


Canthan Gum 


0.15 


RHONE P. ® 


B 


Water 




QSP 100 





OAV EMULSION - BEC 721985/5% 
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PHASE 


INGREDIENTS 


INCI NAME 


% 


SUPPLIER 


G 


BEC SH 




0.75 


SOLARIA® 


c 


Miracare 2M CASE 


Disodium 


30 


RHONE P.® 






Cocoamphodiacetate 










(&) Sodium lauryl 










Sulfate (&) sodium 










Laureth sulfate (&) 










Propylene glycol 






B 


EDTA 


EDTA 


0.10 




D 


Dehyton K 


Cocoamidopropyl 










Betaine 


5 


HENKEL® 


E 


Plantarene PS 10 


Sodium Laureth 


5 


HENKEL® 






Sulfate (&) lauryl 










Glucoside 






PHASE 


INGREDIENTS 


INCI NAME 


% 


SUPPLIER 


F 


Comperian LS 


Cocoamide DEA (&) 


1 


HENKEL® 






Laureth 12 






I 


Citric Acid 


Citric Acid 


0.4 




H 


Gennaben II 


Propylene glycol (&) 


0.45 


ISP® 






Diazolidinyl Urea (&) 










Methylparaben (&) 










Propylparaben 






A 


Water 




QSP 100 





FORMULATION WITH BEC SH/0.75%1 



CLAIMS 

1. Use in a composition, in particular a pharmaceutical, cosmetic or food-processing composition, of an 
a-alkylglucoside component or an a-alkylglucoside ester component or a mixture of the two, as a 
microbicidal agent, particularly a bactericidal or fungicidal agent or both at the same time, the said 
component or the said mixture being in sufficient proportion to preserve the said composition from 
microbial, particularly bacterial or fiingal development or both at the same time. 

2. Use according to claim 1, characterized by the fact that the component or mixture is in a proportion of 
between 0.5% and 10%, preferably between about 2.5% and 5% by weight of the said composition. 

3. Use according to claim 2, characterized by the fact that the a-alkylglucoside ester component, as a 
bactericidal agent, is present in a proportion at least equal to about 3.5%, preferably 5%, by weight of 
the composition. 

4. Use according to any one of the claims 1 to 3, characterized by the fact that the alkyl group of the a- 
alkylglucoside or of the a-alkylglucoside ester contains 1 to 6 carbon groups. 

5. Use according to claim 4, characterized by the fact that the alkyl group is a butyl group. 

6. Use according to claim 5, characterized by the fact that the a-butylglucoside ester represents at least 
40%, preferably at least 80% by weight of the bactericidal and/or fungicidal agent. 
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7. Use according to any one of the claims 1 to 6, characterized by the fact that the a-alkylglucoside ester 
is an a-butylglucoside mono- or dicaprate, an a-butylglucoside mono- or di-palmitate, or an 
a-butylglucoside mono- or dicocoate. 

8. Use according to any one of the claims 1 to 7, in which different a-butylglucoside ester components 
are combined or not with other components according to the distribution a), b), c) or d) below: 



a) Polyethylene glycol(30) dipolyhydroxystearate 15% 
a-Butylglucoside monocaprate 48% 
a-Butylglucoside dipalmitate 37% 

b) Ester [sic] of polyoxyethylene and fatty alcohol 40% 
Ether of polyethylene glycol(21) and 

stearyl alcohol 15% 

a-Butylglucoside monocaprate 26% 

a-Butylglucoside monopalmitate 1 9% 

c) Ester of citric acid and glyceryl sorbitol 20%> 
a-Butylglucoside monocaprate 46% 
a-Butylglucoside monopalmitate 34% 

d) a-Butylglucoside dicocoate 48% 
a-Butylglucoside monococoate 3 7% 
a-Butylglucoside monopalmitate 1 5% 



9. Use according to claim 1 or 2, characterized by the fact that the a-alkylglucoside, as a bactericidal 
agent, is present in a proportion of between about 0.8% and 5% by weight and as a fungicidal agent in a 
proportion of between about 1% and 3% by weight of the composition. 

^ 10. Use according to any one of the claims 1 to 9, in the composition of products for hair hygiene and/or 
treatment, in particular anti-dandruff shampoos, styling products or colorants. 

1 1 . Use according to any one of the claims 1 to 9 in the composition of products for the hygiene and/or 
treatment of the skin, relating particularly to acne, in the form of a cream, milk, gel or perfumed lotion, 
bath or shower products, shaving or makeup products, deodorants and anti-perspirants. 

12. Pharmaceutical, cosmetic or food-processing composition in which the active principle includes an 
a-alkylglucoside ester, an a-alkylglucoside or a mixture of the two, in which the alkyl group contains 1 
to 6 carbon atoms. 

13. Composition according to claim 12, characterized by the fact that the active principle is present in a 
proportion of 0.5% to 10%, preferably 2.5% to 5% by weight relative to the said composition. 

14. Composition according to claims 12 or 13, characterized by the fact that the alkyl group is a butyl 
group. 

15. Composition according to any one of the claims 12 to 14, characterized by the fact that the a- 
alkylglucoside ester is an a-butylglucoside mono- or dicaprate, an a-butylglucoside mono- or 
dipahnitate, or an a-butylglucoside mono- or dicocoate. 
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16. Composition according to claim 12, characterized by the fact that the active principle is constituted 
of one of the mixtures a), b), c), and d) below: 



a) Polyethylene glycol(30) dipolyhydroxystearate 1 5% 
a-Butylglucoside monocaprate 48% 
a-Butylglucoside dipalmitate 37% 

b) Ester [sic] of polyoxyethylene and fatty alcohol 40% 
Ether of polyethylene glycol(21) and 

stearyl alcohol 15% 

a-Butylglucoside monocaprate 26% 

a-Butylglucoside monopalmitate 1 9% 

c) Ester of citric acid and glyceryl sorbitol 20% 
a-Butylglucoside monocaprate 46% 
a-Butylglucoside monopalmitate 34% 

d) a-Butylglucoside dicocoate 48% 
a-Butylglucoside monococoate 37% 
a-Butylglucoside monopalmitate 1 5% 



17. Composition according to any one of the claims 12 to 16, characterized by the fact that its pH is 
between 3 and 10, preferably equal to about 5. 

18. Process for preparation of an a-butylglucoside ester for use in accordance with any one of the 
claims 1 to 1 1, characterized by the fact that the said a-butylglucoside ester is obtained by stereospecific 
enzymatic esterification of a-butylglucoside in the presence of a viscosity-lowering agent, in particular 
hexane. 
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